The volume of data used for economic analysis of the activities of organizations is growing every year. Despite the fact that all information required for economic analysis is available from various sources, such data are very often useless for analysis from the point of view of their economic potential.
Introduction
I n contrast to the Russian market, the foreign market of modern information technologies, in particular, of Business Intelligence (BI) systems and Big Data used to analyze economic information, has a longer history and is developing more rapidly. According to an IDC forecast (March 2017), worldwide profits from the Big Data and Business Analytics market will reach $150.8 billion by the end of 2017, which is 12.4% more than the previous year. It is expected that commercial purchases of the hardware, software, and services related to Business Analytics of Big Data will show an average Compound Annual Growth Rate (CAGR 1 ) of 11.9% until 2020, when the profits will exceed $210 billion [1] .
The largest volume of investments into Big Data business analytics technologies is expected in 2017 in the fields of banking, continuous production, federal (central) governmental authorities, as well as in the field of professional services. It is predicted that all these industries combined will spend a total of $72. 4 billion by the end of 2017 for the development of Big Data tools. These industries will remain the largest investors into Big Data in the year 2020 as well, when their investments will total $101.5 billion. The highest growth rate of expenditures will be observed in the banking industry (CAGR of 13.3%), health services, insurance, operations with securities, investment management and telecommunications (each with CAGR of 12.8%) [2] .
Application of Business Intelligence systems and Big Data for the improvement of economic analysis in Russia and worldwide
According to Gartner Research, Big Data business analytics makes it possible to control in-house information in modern banking structures better and to expose signs of fraud more promptly than was possible before, thereby ensuring financial safety. As follows from this study, economic analysis of Big Data helps us to "solve almost all key banking problems more efficiently, including client acquisition, improvement of services, clients' credit score evaluation, and so forth. Moreover, these technologies help banks to comply with the regulations issued by the authorities by increasing the speed and quality of report preparation, making the economic analysis of data deeper and broader, helping to prevent fraud and money laundering" [3] .
BDA+BI technologies are mostly used in the banking industry to analyze client databases, including the clients' behavior, preferences and expectations. For example, PNC Bank (USA) performs a behavioral analysis of their clients' activities on different websites (primarily their online accounts in social networks), processes the information about the purchases made by clients and about their lifestyle, and uses these data to offer flexible interest rates. Another example is Commonwealth Bank of Australia (CBA), which analyses all transactions of their clients and complements this research with analysis of the clients' behavior in social networks. The combination and analysis of these data flows have allowed the bank to significantly reduce its credit default rate [4] .
There is also positive experience in Russia. For instance, the Ural Bank for Reconstruction and Development launched a project for Big Data processing using BI technologies several years ago. This project used the client database to create personalized credit offers, investment tools, and other services. Within just one year of using the innovative IT solutions, the bank managed to increase its retail loan portfolio by more than 50% [4] .
Even though insurance companies are among the leaders of the segment and are interested in applying Big Data technologies and Business Intelligence to economic analysis, Bravura Solutions and Financial Services Council agencies conclude that only a small percentage of insurance companies compared to the banking industry has started to move in this direction [5] . According to a poll, 67% of insurance companies believe that they only have limited access to their clients' data. Respondents think that these data are sufficient to personalize the interaction with the clients, but they cannot be considered Big Data and be used to predict the clients' behavior. However, about 30% of foreign insurance companies that participated in the poll already use Big Data and BI technologies for economic analysis to predict their clients' needs and create personalized offers, whereas 23.7% of the companies did not even consider such innovational solutions yet [5] .
Active development of the technologies of Big Data analysis in the retail sectoranother leader of this segment -goes in different directions. Let us list the possibilities of practical application that can be considered as positive experience for Russian conditions. For instance, in worldwide practice, the brickand-mortar retail industry uses the economic analysis of Big Data with BI technologies to analyze customers' behavior, plan their trips inside the store, group and place the goods according to customers' preferences, and plan acquisitions. As a result, sales increase. In the online retail sector, the economic analysis of Big Data -even an analysis using the most basic set of features of these technologiescan serve as the basis for the store algorithm itself: the customers receive suggestions based on their previous choices and personal preferences. This information can be obtained, for example, from social networks, prior purchases, and orders from online stores. In all cases, the intelligent economic analysis of Big Data helps to reduce overheads, increase the customers' loyalty, nurture their interest, and involve broader audiences [6] .
Experts forecast that under present conditions, investments into analytical software for intelligent analysis of Big Data will continue to grow, reaching more than $70 billion in 2020. The main part of this amount will be spent on processing consumer surveys, tools of reporting and analysis, and means of data storage management [5] . It is worth noting that the world market demand for technologies and services in the field of Big Data and business analytics is stimulated by the increase in data volumes, development of new technologies, and a cultural shift towards making decisions related to information [2] . According to the data published by RAC, such a fast increase in the use of business analytics technology related to Big Data and the development of the new methods in this field can be explained by the fact that this segment achieved a new level of development compared to Business Intelligence technology. This new level allows the companies to use an extended range of applications (with built-in BI functions) and does not require the specialists responsible for economic analysis to have any additional specialized skills, whereas the similar segment of the CRM systems requires a different methodological approach and level of skills of the personnel [5] .
Currently, the technologies of Big Data processing are reaching a higher level of development worldwide compared to the practices observed in Russia. According to the latest version of the "Cycle of technologies maturity" [7] published by Gartner, which estimates the level of methodology maturity and implementation, Big Data have already passed "the peak of excessive expectations, which they had in 2016, and moved into the stage of "disillusioning", i.e. the stage of active prototyping and development of the technology. According to expert estimates, Big Data will reach their final stage of maturity in 5-10 years. Simultaneously, the analysis of data that combines all approaches to Big Data including Business Intelligence technologies has also reached its peak [7] .
Prospects of interaction of Business Intelligence systems and Big Data in economic analysis
Even though the most investments into the technology of Big Data business analysis are made in the USA, other world players show higher activity in this area than before. According to IDC's data, 45% of the market of hardware, software, and services related to Big Data business analysis belong to European, Middle Eastern, African, and Asian (not counting Japanese) companies [1] .
Demand is growing for analytical tools that can perform a complicated forecasting analysis in the field of Big Data. At the same time, the availability and range of standard solutions for Big Data business analysis are increasing. These solutions are already available from such major companies as Microsoft, IBM, Teradata, Oracle and SAP. This promotes a higher quality of products developed in this market.
78% of the companies around the world are certain that the business analysis of Big Data will be profitable and lead to various advantages within the next 1-3 years. Worldwide, 70% of major companies on the market not only use their Big Data for business analytics, but also purchase data from external sources (it is expected that this percentage will reach 100% by 2019) [1] . It is also expected that more and more companies will profit from their data by selling them or by offering some valuable content based on their data. We should note that for Russia, this is still only a distant perspective. However, there is a new type of offers -"data as a service" (from the Google search engine and others). For many companies worldwide, including Russian companies -and small businesses as wellthis will make it easier to enter the Big Data market in the near future.
According to a forecast by IDC, investments into Big Data business analysis systems convenient for all users will become a must for all companies by 2018 [1] . It is also expected that the budgets for cheaper financial and organizational cloud solutions in the field of Big Data business analysis will grow three times as fast as those for localized solutions.
Based on the opinion of Gartner's experts, we can conclude that the Big Data and BI markets are at the last stage of a long-term transition from systematic reporting (IT approach) to the means of automated analysis (business approach). As a result, the modern platforms of business analytics and Big Data analysis (BI&BDA) will need to comply with new requirements for availability, flexibility and depth of analytic understanding [7] . This promotes the development of simpler, more flexible, and quicker solutions of business analytics, capable of expanding the business opportunities using a deep understanding of various data sources. This is why cloud business analytics and Big Data storage (for example, in the Amazon cloud) is one of the priority directions in the foreign technologies. This opportunity is important for many companies, especially for small businesses, and may be recommended as a promising trial or working version for Russia's companies. The advantage of this version is that the company does not need to spend a lot of moneywhich often is the reason why business analytics is not affordable for small businesses -buy or lease server space for the Big Data storage, considering that the company does not need this equipment on a permanent basis.
So-called streaming analytics, which makes real-time data analysis possible, is another promising tool for Big Data business analysis. We should note that unlike the Russian market, the world market tends to divide the field of Big Data into multiple distinct areas (for example, storage, processing, data filtering, real-time on-demand models, data visualization, deep learning, etc.) that solve narrower specific problems of economic analysis. The development of ready-to-use solutions for small and medium businesses which work as independent applications or as SaaS or BDaS models (Big Data as Service) is closely connected with the aforementioned subdivision [8] .
When we talk about the connection between the two innovation technologies (Big Data and BI) in economic analysis, we have to mention that they are not developing in parallel and are not subordinate to each other (as some experts believe). Since 2016, the development of the Big Data business analysis technology is closely integrated with the development of the Business Intelligence technology. This creates a two-level model of economic analysis. The first level is the "traditional" Big Data analytics, where huge volumes of data are processed in the offline mode (not in real time). A new, second level provides the possibility of economic analysis of relatively big volumes of data in real time thanks to the in-memory technologies which are included today in most BI solutions. For today's Russian business, this level opens up new possibilities as a consequence of economic analysis of the data accumulated by a company. This is connected, in particular, with the appearance and application of such phenomenon as "data lakes," which are the next evolutionary step to improve the business analytic processes "on the fly" and so influence events as they occur in real time. Let us briefly characterize this innovative phenomenon from the point of view of its application to economic analysis and give several methodological recommendations in this field for modern Russian companies.
A data lake is a repository that can store massive volumes of raw data. These data should be connected with the company's economic analytical system to perform economic analysis of the company's activities. Data lakes allow one to analyze various incomparable data in their original format. This is a huge advantage for today's organizations since no big expenses are necessary for storage and processing, and the data from the "lake" are accessible for business analytics purposes to any user within the company at any time [9] .
Economic data are collected and stored in the "lake" because it is unknown beforehand how they could be used for business development. However, the very popular opinion shared by many organizations that "lakes" could replace traditional data storage facilities is erroneous. Lakes should provide organizations with new analytic possibilities and optimize the expenses for data storage and processing during economic analysis. In this context, many modern companies in the field of Big Data economic analysis face the question of whether their organizational activities and financial expenses for the creation of data lakes will be justified, especially if the company either already has or is creating a data storage for the BI technologies integration to process Big Data. According to Teradata researchers' estimates [9] , data lakes can be used for more affordable data storage, and these technologies, when integrated, exert a stronger synergistic effect on economic analysis. The main distinction from the traditional storage is that a "lake" can grow almost indefinitely, keeping the expenses low, and can provide instant access to any data for all users. Moreover, while data in a traditional storage are structured, "lakes" provide cheap storage for all types of data, i.e. data from social networks or various devices, including data in audio and video formats [9] .
At the same time, companies should be aware that it may be risky to accumulate "lakes" with the aim of improving the results of economic analysis within the company. For example, company employees tend to store any kind of data in the "lake" without any quality con-trol. Data security and access control are rarely maintained. Data from the "lake" can be effectively used primarily by business analytics specialists, however, they can be accessed by any business users within the company. Lastly, the main danger is that these "lakes" -if they are not sorted and cleaned periodically -could be transformed with time into "swamps", making the data unusable even for the simplest processes of business analytics [10] . We have to note that the concept of Big Data assumes that no company data should be discarded, especially if they can be stored at low cost. Any data should be initially considered to be "smart data". If some data are discarded right away, there will be no way of knowing if they were useful for business purposes. At the same time, we have to keep in mind that it is rather difficult to determine the potential usefulness of such data. Hence, an organization does not necessarily have to create and keep such a "lake" on its own. Outsourcing is already a common practice, and different companies propose appropriate tools -in particular, the "cloud" tools mentioned above.
Conclusions
Analyzing the problem under consideration, we have to conclude that from the methodological point of view, many aspects of the solutions integration and implementation into the processes of economic analysis in the field of BI and Big Data are still not perfectly developed. One of the main problems is to find algorithms and methodological principles as well as factors and conditions that would allow modern companies to perform economic analysis of Big Data using the capabilities of Business Intelligence with maximum effectiveness for business, as well as the advantages that could give the company a competitive edge. As demonstrated by the analysis performed, the methodological aspects of this question are covered in theoretical and technical business literature much less than the aspects of storage, analytical processing of data, and Big Data management technology.
The main conclusion of this research is that the modern market is very competitive, and companies should understand that it is not necessarily profitable to collect and store Big Data. As with any project aimed at the optimization of business activity, when starting a project for applying Business Intelligence to process Big Data, companies should begin with solving the issue of data storage and systematization, as well as the pertinence of the data for certain business goals. The company data analysts need to ask themselves the following questions: "what should the ideal results look like?", "what is the measure of success?", and "what types of information are more useful for achieving an ideal result?". When answered, these questions may or may not lead to the conclusion that Big Data storage is necessary. As an alternative, a cloud solution may be chosen for the storage and processing of Big Data to help the company make strategic managerial decisions.
It is natural to draw another important conclusion: despite the concept of BI & Big Data, a modern company should not try to process all available data in the hope of increasing the quality of the results of economic analysis. It should be kept in mind that Big Data economic analysis that uses Business Intelligence and other modern IT tools is most effective when it is used to build predictive models. The precision of such models depends on the quality of the data sample. Hence, the real challenge of Big Data integrated with BI in economic analysis is not to utilize all available data to create predictive models, as this will not increase the models' accuracy. The more important thing is to use all available data to segment and cluster the data. This will provide an opportunity to effectively create many models for small clusters while solving practical problems of economic analysis based on modern information technologies.
